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Abstract
The relationship between wages, prices, productivity, inﬂation, and unemployment in
Italy, Poland, and the UKbetween the 1960’s and the early 1990’s is modelled as acointeg-
rated vector autoregression subject to regime shifts. For each of these economies there is
clear evidence of a change in the underlying equilibria of this sector of the economy. Hy-
potheses concerning the similarity of the transition from a rigid to a ﬂexible labour market
are tested.
￿This work was done as a part of the Phare ACE Project (P95-2145-R) Inﬂation and Unemployment in Eco-
nomies in Transition, funded by the European Commission, and the authors thank the other participants in the
project for their comments. The authorsare gratefulto RobertoGolinelli and seminar participantsat the European
University Institute for valuable comments on a previous version of the paper, and to Elena Gennari for providing
valuable background information on the Italian economy. Also Mizon is grateful for ﬁnancial support from the
EUI Research Council and the UK Economic and Social Research Council under grant L116251015.1
1 Introduction
Many economies in Europe have experienced signiﬁcant changes in economic structure and
economicpoliciespursuedduringthelastthree decades. Some economieshaveundergonesub-
stantial liberalisation of their labour, ﬁnancial, and foreign exchange markets, an example be-
ing the UK. Other economies of eastern and central Europe, for example Poland, have moved
from being centrally planned towards free market economies. Intermediate between these ex-
tremes are economies that have slowly adopted policies to liberalise their ﬁnancial and foreign
exchange markets, and introduce some degree of ﬂexibility into their labour markets e.g. Italy.
In this paper we analyse the labour market characteristics of the UK, Italy, and Poland, paying
attention to the possibility that there has been a substantial shift in economic policy adopted in
these countries towards their labour markets. We ﬁnd clear evidence for there being a major
change in the underlying structure of the wage-price and unemployment-inﬂation relationships
in each of these economies, occurring around 1979/80. Although there are clear institutional
and a priori reasons for believing that these three economies are different, we test hypotheses
for there being commonalities in the changes that have taken place in each of these three eco-
nomies. The results reveal substantial differences.
Other issues raised in the process of the analysis include: the evolution of unemployment,
and in particular its relationshipto productivity,inﬂation and real earnings; and the relationship
between earningsandprices. The relevance ofthese issuesisclear when itisnotedthatthehigh
rate of unemployment is one of the biggest problems facing European countries, and that since
1980 moves to achieve more ﬂexible labour market conditions were seen as an important way
to address this problem.
Theanalysisinthispaperbuildsontheearlierliterature,inparticularthepapersbyClements
and Mizon (1991) and Mizon (1995) for UK, Marcellino and Mizon (1997) for Italy, Welfe
(1991) and Welfe (1996) for Poland, each of which contain further information and references.
2 The Sample Data









d), and wage (earnings) inﬂation (
￿
e), and present descript-
ivestatisticscharacterisingtheirbehaviour. Wealsodiscusssomeof themajoreventswhichare
likely to have affected their evolution over the sample period, and might therefore be relevant
in the econometric analysis.2
2.1 UK




the log of the ratio of wages and salaries to the number of employees multiplied by the average
weekly hours of work in the manufacturing sector
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) is the log of the ratio of total constant price
GDP to total employment minus the log of
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so is the quarterly rate of earnings inﬂation. We have decided to consider wage inﬂation instead
of price inﬂation because it can be more directly related to productivity and unemployment,
even if the behaviour of the two measures of inﬂation is very similar. Finally,














eare graphed inFigure 1. The similarityof the upward
trend in real earnings and productivity, with both having a slightly lower slope in the 1980’s, is
evident. The big hike in the former variable in 1975 is associated with the ending of a period
of statutory wage and price control, while the decline in productivity in 1984 is mainly related
to the effects of the Miners’ Strike, which began in 1984(2). Unemploymenthas also increased
strongly throughout the sample period, with some business cycle ﬂuctuations. The decline in
1966 is related to the introduction of the “selective employment tax”, which aimed to increase
employment in manufacturing industries, though it was subsequently reduced by 50% in 1971.
The substantial reductions in unemployment in 1974 and 1988/89 are mainly the delayed con-
sequences of pre-election expansionary policies. 1974 was a turbulent year in the UK labour
market with numerous strikes and the 3 Day Week restrictions leading to a change of govern-
ment, followed by a strong increase in unemployment. The increase in unemployment in the
earlyandlate1980’sisinsteadrelatedtothetightmonetarypolicyadoptedtoreducetheaggreg-
aterateofinﬂation,andtherecessioninducedbythispolicy. Thepeaksinwageinﬂation,which
are similar to those in retail price inﬂation, are associated with the oil crises and the increase in
VAT from 8% to 15% in July 1979, while its rapid decline in the early 1980’s is the positive
consequence of the restrictive monetary policy combined with lower raw material prices.
The rates of growth of real earnings, productivity, unemployment, and the change in wage
inﬂation, which will be modelled in section 4, are also graphed in Figure 1. In general, the pre
- 1980 period is characterised by higher volatility, but also higher means for the growth of real
earnings and productivity.
The 1980’s were also a period of major changes in labour market legislation, which aimed
at substantially increasing ﬂexibility. Among the most important modiﬁcations, we mention













































Figure 1 Full sample data, levels and ﬁrst differences, UK.
munities and strengthening of the rights of non-unionised workers, and the possibility for em-




provisionalindicatorofthe degree of integrationof thevariables AugmentedDickey-Fuller test























sequent multivariate analysis. Table 1 presents descriptive statistics for the ﬁrst differences of
the variables for the sub-samples. In addition to the earlier observation based on visual inspec-
tionofthetimeplotsof thevariables, thatthere washighervariabilityand lowerunemployment
before 1980, these statistics provide evidence of substantial changes in the cross-correlations









before, but positive after, 1980, while three of the other correlations change in magnitude sub-
stantially. However, these are simple correlations, and so fuller interpretations must await the
multivariate analysis undertaken below.4


















Mean 0.007 0.019 0.007 0.000














d 0.28 0.12 1
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0.006 0.018 0.004 -0.001




0.39 -0.26 0.31 1
Given this evidence in favour of there being different behaviour in the variables pre- and
post- 1980 we will continue the analysis separately for the two sub-samples, under the assump-






The data for Italy are quarterly, seasonally adjusted, for the period 1970(1)-1994(4), and are
taken from the dataset in Marcellino and Mizon (1997).
e is measured as the log of the ratio
of total earnings of non self-employed to the units of labour non self-employed.
p is the log of




d is the log of the ratio of constant price GDP to the units of total
labour employed.
u is the log of the unemployment rate, and
￿
e quarterly earnings inﬂation.
From Figure 2, real earnings and productivity show a marked upward trend, with a slow-
downintheearly1980’sduetotheeffectsofchangesinthewage indexationsystem,whichwas
introduced in 1975, and to the recession determined by a tight monetary policy which managed
to substantially reduce inﬂation. Unemployment is also dominated by an upward trend, with a
peak around 1973, corresponding to the recession associated with the ﬁrst oil crisis, and an ap-
parently temporary decrease in 1992 which is associated with a permanent change in deﬁnition.
Onaverage
uwasmuchlowerinthe1970’sthaninthe1980’s. Wageinﬂationontheotherhand
is characterised by a higher mean and greater variability in the 1970’s, with two peaks coincid-
ing with the oil crises in 1973 and 1979. The graphs of the ﬁrst differenced variables given in
Figure 2 highlight the lower mean and also variability of the growth in real earnings and pro-
ductivity after 1980, and the spikes in the growth in unemployment in 1973 and 1992, related














































Figure 2 Full sample data, levels and differences, Italy.
As for the UK, after 1980 there was a move to increase labour market ﬂexibility in Italy,
with the introduction of such measures as the reduction of payroll tax in 1980; the progressive
decreaseofwageindexationin1983and1986,whichendedinitseliminationin1992; theintro-
ductionof temporary contracts in 1984, and the extension of their range of applicabilityin 1987
- see Bertola and Ichino(1995), and EricksonandIchino (1994)for a moredetaileddescription.
Yet, as Bertola andIchino (1995)noted, therewere alsomeasureswhichwere notcoherent with
a more ﬂexible labour market, e.g. the reform of the ﬁring regulations in 1990. This decreased
the credibility of the transition from a rigid to a ﬂexible labour market, and therefore reduced
the expected beneﬁcial effects in terms of unemployment.
As a provisional indicator of the degree of integration of the variables Augmented Dickey-
Fuller test statisticswere calculated for the sub-samples1965(1)-1979(4) and 1980(2)-1994(4),





















)) rejected. Table 2 presents
descriptive statistics for the ﬁrst differences of the variables, which agree with the graphs in in-
dicating a substantial difference in the pre- and post- 1980 values. Notice the different means
and correlations between the two sub-periods 1970(1)-1979(4), 1980(2)-1994(4).6


















Mean 0.01 0.01 0.007 0.001














d 0.16 -0.11 1
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0.004 0.06 0.004 -0.001




0.74 0.05 0.04 1
Given this evidence in favour of there being different behaviour in the variables pre- and
post- 1980 we continue the analysis separately for the two sub-samples, under the assumption





; just as for the UK.
2.3 Poland
The annual data for Poland are taken from the dataset in Welfe (1991) and Welfe (1996), and
cover the period 1960-1989. Golinelli and Orsi (1994) and Golinelli and Orsi (1996) contain
related analyses using quarterly data. The earnings variable,
e, is the log of average wages at
current prices excluding the agricultural and forestry sectors.





d is the log of a measure of labour productivity, which matches with
e. Instead of
u a
measure of excessdemand for labour(
e
x), deﬁned as theratio ofthe numberof vacancies tothe
number of registered unemployedmultipliedby the number of employees in the socialized sec-
tor of the economy, is used. This variable has been found to perform better than unemployment
in the analysis of Welfe (1991) and Welfe (1996). Notice that the measure of excess demand
for labour, despite its deﬁnition implying that it is non-negative, is sometimes negative in the
1960’s, so that we cannot take logs.
￿




Excess demand for labour and inﬂation also substantially increase in the 1980’s, and they are
slightly higher on average in the 1970’s than in the 1960’s. The quite different behaviour of the













































Figure 3 Full sample data, levels and ﬁrst differences, Poland.
The 1980’s were a period of major reforms in Poland associated with the rise of the Solid-
arity Movement. In particular, there were the ﬁrst attempts to move towards a market system,
even if their extent cannot be compared with the changes in the 1990’s when central planning
was abandoned since we only have data to 1989. The need for changes was emphasized by the
aforementionedbigmodiﬁcationsinexcessdemandforlabourandinﬂationin1980-81. Among
themostrelevantreforms, bargainingbetween thegovernmentand theproducersonproduction
plans, instead of a purely centralized decision, was introduced into several sectors. The sub-
sidy system which compensated producers for the imposed low prices, which generated excess
demand, was gradually reduced and by the mid 1980’s the prices of most goods were “negoti-
able”, which basically meant that ﬁrms could freely price their products. The close monitoring
of wages and personal income was also gradually relaxed - see Welfe (1991) for further details.
The descriptive statistics in Table 3 conﬁrm that the 1980’s are quite different from the
earlier period. Notice, in particular, the different correlation of excess demand for labour with
the other variables. This suggests that the period 1960-1979 has to be analysed on its own. Ac-




) in this sample
period. Further evidence on the break will emerge from the econometric analysis of section 4.8



















Mean 0.03 0.000 0.04 0.002















d 0.78 0.24 1
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2



















0.006 0.001 0.01 0.13




0.22 -0.25 -0.21 1
3 The Modelling Framework
3.1 Economic Theory
Relationships among real earnings, productivity, unemployment, and inﬂation have been stud-
ied extensively in the economics literature e.g., Layard and Nickell (1985). One possible equi-






























That real earnings should depend on productivity can be derived from the classic theory of the
ﬁrm(seee.g.,Kaufman,1994,chapter4). Theinsider-outsidermodelofwagebargainingwould







) , but if instead it appears in the ob-







) (see e.g., Lindbeck and Snower, 1988). The effect of inﬂation on real wages depends
on the nature of wage agreements, and in particular on the existence of indexation clauses - the
wage indexation mechanism is considered as one of the main determinants of inﬂation and of
its persistence.
Unemployment would be expected to rise with increases in real wages, when these lead to
higher costs for ﬁrms and are not the result of lower taxation. Higher real wages could also lead
toanenlargementofthelabourforceandthereforeincreaseunemploymenteveninthepresence
of stableemployment. Theeffects of productivityare difﬁculttodetermineapriori. Onthe one
hand it can be expected to reduce labour demand, but on the other the implied lower product9
prices and higher wages stimulate aggregate demand and thus the demand for labour (see e.g.,







































). Wage inﬂation instead
should play a minor role, unless myopic agents consider changes in nominal wages instead of






























The relationship between unemployment and inﬂation has been discussed at length in the







) on the grounds that unemployment when associated with reductions in aggregate de-






















The presence of agents forming rational expectations of inﬂation should rule out such a pos-
sibility, at least in the long run (see e.g., Friedman, 1968 and Phelps, 1967). Similarly, in-









Note that in this discussion of potential relationships amongst the variables to be modelled
nomentionhasbeenmadeofthestatusofvariables,ofthelikelyshortrunrelationshipsbetween
the variables, of the statistical properties of the variables, or of the identiﬁcation of the relation-
ships. In particular, if some variables in a relationship are non-modelled then it is necessary
that they be weakly exogenous for the parameters of interest for there to be no loss of inform-





; see Section 2, implies that there will be fewer than four such relationships. In addition,
economic theory considerations suggest that only one of (1) and (3) is likely to apply.
3.2 The Statistical Model
Having characterized on a priori grounds a set of possible equilibrium relationships among the
variables, we now adopt a statistical model that is capable of representing these relationships
as equilibria, as well as providing a description of the short run movements out of equilibrium.10
The chosen statistical model must also be capable of representing the time series characterist-
ics of the data, and so in the light of the descriptive analysis in Section 2 a cointegrated VAR
with deterministic variables (such as constant, trend, and event speciﬁc dummies) included is
adopted for the subsequent analysis. If the variables to be modelled cannot be well represented
as a multivariate linear process then the VAR will not be congruent (see Bontemps and Mizon,
1996andHendry,1995),andthuswillexhibitsignsofmisspeciﬁcation. Werethistobethecase
reformulation of the model (perhaps by variable transformation or by the inclusion of interven-

























































0 deterministic variables, and
￿
t is a vector of
n unobserved errors which have a zero
mean and constant covariance matrix






















































































































t so that the deterministic
variables include an intercept
￿




is so restricted since none of the variables to be modelled exhibit quadratic trend behaviour),
and some event speciﬁc dummy variables
d
t. Identiﬁcation restrictions are required to ensure
uniqueness of
￿ and




) space when correctly formulated, thus in-
























￿ can be conducted using
conventional procedures. Since
r is not known a priori its value has to be determined empiric-
ally, and theprocedure adoptedinthe next sectionisthe maximumlikelihoodone developedby
Johansen (1988) as implemented in PcFiml 9.10 which was used for all the empirical results
(see Doornik and Hendry, 1997).








































































































) and has a zero mean. This
formulation makes clear the sources of growth, namely drift in
x
t via
￿ and deterministic trend







: Depending on their nature (impulse or step change) the event





We now present the estimated VE
qCM’s as deﬁned in (7) for UK, Italy, and Poland, splitting
the sample periods into two sub-samples, as suggested from the descriptive analysis in Section
2. This enables us both to evaluate directly whether there have been important changes in the
structure of the economy, and to make a comparisonof the equilibriaand dynamic relationships
among the variables in these countries. We also considered full sample analysis of a VAR with
k
=
6and several dummy variables included to capture the effects of the institutional changes
described in Section 2, but failed to obtain a congruent representation for any of the countries -




ThespeciﬁcationofthedeterministiccomponentoftheVAR includes: a constant; alineartrend
restricted to lie in the cointegration space, and a set of dummy variables which capture the ef-




tests for the signiﬁcance of the longest lag indicate that a VAR(4) cannot be rejected. The dum-
mies (see section 2.1, Clements and Mizon (1991) and Mizon (1995) for explanations) which
are signiﬁcant in at least one equation according to a

























2). The estimated VAR was subjected to diagnostic checking: ﬁrst single equation
statistics - residual standard deviations, serial correlation, normality, and autoregressive het-
eroscedasticity; and second system test statistics for vector autoregressive residuals, and vector
normality(seeDoornikandHendry(1997)formoredetailsoftheseteststatistics). Thesestatist-
ics provided no evidence of misspeciﬁcation. We therefore concluded that the model provided
an acceptable basis for the analysis of the equilibrium and dynamic relationships among the12
variables.
1
Table 4 reports the results for Johansen’s test statistics, together with the values of the ei-
genvalues,
￿




















)) (see Johansen, 1988 or Banerjee, Dolado, Galbraith








etest statistics are not




















istic without degrees of freedom adjustment.










































































































































































































For the ﬁrst sub-sample the evidence suggests that
r
=
2 is appropriate. The ﬁrst two ei-








e statistics accept the hypothesis
r
=










3, with all other eigenvalues below unity. Further, the two identiﬁed equilibria se-
lected are signiﬁcant in several equations of the VE
qCM. Table 5 shows the equilibria resulting

















]), and their related adjustment coefﬁcients (standard errors are in paren-
theses).
1These results, as well as those for all other VAR models in the paper, are not reported to save space, but are
available on request from the authors.13
















































































































































































































































































































































































































employment, which can be interpreted as a very steep Phillips curve (4). Both unemployment
and inﬂation respond to deviations from this equilibrium, and though the response of unem-
ployment to this disequilibrium is perverse it does also react to the second disequilibrium. In
the second equilibrium real wages respond positively to productivity and negatively to unem-
ployment, which is coherent with the economic hypotheses associated with (1). Real earnings,






































1 from Table 5, was estimated and found to be congruent. This VE
qCM
was therefore used as a basis to derive simpliﬁed models for the rates of growth of each of the
4
variables using FIML estimation. No contemporaneous variables were signiﬁcant in the equa-
tions, which is coherent with sluggish adjustment. The model reported in Table 6, which parsi-






















; results from deletion of non-
signiﬁcant regressors subject to the outcome being interpretable and congruent. In addition to14






















































































































































































there was no evidence of vector autoregression up to
4
t










































































































































































































































































































































































































































































































































































































































































































































lags of the growth rates of the variables included in it, plus lags of the acceleration in earnings.
Note that there is not a signiﬁcant constant term in the real earnings growth equation which is
reassuring since real earnings cannot be expected to exhibit drift independently of productivity
increases. The growth of unemployment is much more difﬁcult to model, but a combination of
the two disequilibria, lags of the growth rates of all variables, plus all but one of the dummy
variables does provide a reasonable characterization. There is a positive drift in the unemploy-
mentequation whichis consistentwithitsincrease over the sample. The growthin productivity15









; increases with growth in










growth in real earnings.
4.1.2 1979(3)-1993(1)
Several important changes took place in late 1979 and early 1980, some of which are docu-
mented in Section 2, so that it was very difﬁcult to model this period. However, a congru-






























3 (see Table 4), but the largest roots of









It was therefore decided to proceed with
r
=
2, particularly after some experimentation with
r
=
3did not produce satisfactory results.
The restricted cointegrating vectors and their loadings are reported in Table 5. The second












t is weakly exogenous for the parameters of both equilibria, perhaps re-
ﬂecting the marked changes that took place in the UK labour market in this period.
u
t reacts
















































Evidence of the change in the equilibrium relationships is provided in Figure 4 which con-















arately for each of the two regimes (1966(3)-1979(2) and 1980(2)-1993(1)), after imposing
their different over-identifyingrestrictions but withoutpartiallingout the effect of dummy vari-














































2 which are clearly non-stationary before 1980 but essentially stationary
thereafter. It appears that the ﬁrst sub-sample restrictions do not generate stationary errors over
the whole sample, and the same is true for the second sample restrictions. The ﬁrst sub-sample

















]) when tested with the second regime data,

















]) when tested with the16
ﬁrst regime data.










































1 for the second regime from
Table5,wasestimatedandfoundtobecongruent. Nocontemporaneousvariablesweresigniﬁc-
ant in the reduced VE
qCM equations, which is coherent with sluggish adjustment. This model,
which results from deletion of non-signiﬁcant regressors subject to the outcome being inter-












































































































































































































there was no evidence of vector autoregression up to
4
t






































The growth in real wages reacts appropriately to the lagged second equilibrium errors, and






























t for the parameters of


































































) variable with positive drift. Overall, this second regime reduced model is
markedly different from that of the ﬁrst regime. which provides further evidence of a change
in the dynamic relationships among the variables under analysis after 1980.

















































































































































































































































































































































































































































































































































































































































































3) associated with the oil price increase mentioned in




















eigenvalues being noticeably smaller.






































































































































































































The over-identifying restrictions implied by the restricted equilibria and adjustment coefﬁ-



























d has a linear











t has a Phillips curve interpret-
ation similar to the one found for the UK in the ﬁrst sub-sample. The adjustment coefﬁcients
all have the correct signs. An interesting result is that they are equal to zero for
￿
e, which is
therefore weakly exogenous for the equilibrium parameters, and is the natural candidate as a
stochastic trend of the system over the 1970s. This is coherent with a rigid labour market, and
the defence of employment and earnings as a policy objective independently of general eco-
nomic conditions.




































































































































































































































































































































































































1 from Table 9 passes all diagnostic
tests and the constancy of its parameters cannot be rejected, so it was used as a framework for19






















) is reported in Table 10, and there is little evidence of mis-























































































































































































and the system diagnostics provide no evidence of vector autoregression up to
3
r




















































































































































































































































































































































































































































































































































































falls with acceleration in nominal earnings as might be expected, and increases with growth in
unemployment as predicted by the insider-outsider model. The constant is not signiﬁcant in
this equation and so there is no autonomous drift in real earnings. The growth in unemploy-
ment on the other hand is both more difﬁcult to model, and has autonomous drift. The latter
maybenomorethanareﬂectionofthissub-sample’sgrowthratesinunemployment,productiv-
ity, real earnings, and earnings inﬂation, rather than a long run feature of the Italian economy.20



























; has no drift,
and is otherwise an autoregressive-distributed lag of the acceleration in nominal earnings. The
accelerationinnominalearningsandthegrowthinrealearningsarecontemporaneouslyrelated,





















t is weakly exogenous for the parameters of the two equilibria, conﬁrming the results found
in the unrestricted cointegration analysis reported in Table 9.
4.2.2 1980(1)-1994(4)
Duringtheﬁrst2to3yearsofthisperiodmanysectorsoftheItalianeconomywereintransition:
a tighter monetary policy was introduced to control inﬂation, steps were taken to liberalise the
labour market, and Banca d’Italia was concerned with the defence of the lira within the ERM.
Indeed this period caused considerable difﬁculty for modelling since the labour sector was un-
dergoing much change that was far from a smooth transition. This is evident from inspectionof
thesecondperiodequilibriainFigure5,itbeingnotedthoughthattheeffectsofthedummyvari-
ablesandshortrundynamicshavenotbeenpartialledoutofthesegraphs. Thedummyvariables







e which is a step dummy for the period
1981(2)to 1981(4)whenthere was a sharp dropininﬂationand increase inunemploymentwith






s which is a step dummy for the period 1980(4) to 1982(1)
capturing the effects of recession induced by tight monetary policy,
E
R
M which is the differ-
ence between impulse dummies for 1982(1) and 1987(2) associated with currency crises. The
last2 years of the samplealsoposeda problemin thatin1992(4) there was an importantchange
inthe measurementofunemployment,and therewas a recession inducedbythe policiesassoci-















for the period 1992(4) to 1994(4)), proved adequate for capturing many of these effects. For
the second sub-sample a VAR(1) with a constant, a restricted trend, and these 5 dummy vari-
ables, providesa good characterisation of the variables. None of the diagnosticstatistics,single









xtests for cointegration indicate
r
=
2(see Table 8), and the
eigenvalues of the companion matrix support
r
=





1. Hence, we adopt the assumption
r
=
2and it turns out that the resulting second
equilibrium term is signiﬁcant in several equations.

















identifying restrictions on the cointegrating vectors and their loadings are reported in Table 9.
The ﬁrst equilibrium represents earnings inﬂation as stationary around a negative trend in this
period, when the reduction of inﬂation was a major policy objective. The second equilibrium
is difﬁcult to interpret in the context of the efﬁciency wage hypothesis (3) because of the per-














t representing the higher productivity of the marginal worker, who nonetheless
receives a lower real wage as result of the threat of unemployment. Though this equilibrium
does appear to provide a good characterisation of the Italian labour market in this period, it is a
short run, rather than a long run sustainable, equilibrium - see Clements and Mizon (1991) for
discussion of a similar relationship for UK data. All the adjustment coefﬁcients are consistent














































estimated separately for each of the two regimes (1971(2)-1979(4) and 1980(2)-1994(4)), after
imposing their different over-identifying restrictions but without partialling out the effect of







































2 which are essentially stationary before 1980, but clearly non-







; which is the deviation of inﬂation from trend,







2 again reveals the sharp changes between regimes, and the turbulence in the Italian
economy after 1979. Indeed, this latter equilibrium appears non-stationary even after 1979


















]) when tested with the second regime data, and the second sample







































9 passes all diagnostic tests and the constancy of its parameters cannot be rejected. A re-





















; is reported in Table 11. There is no evidence of misspeciﬁcation as





















































































































































































and the system diagnostics provide no evidence of vector autoregression up to
4
t
h order in the22




















































































































































































































































































































































t isstillevident: theequationstandarderror isexactlythe same
as for the ﬁrst regime at 3.2%, it is modelled as a random walk without drift, and there are im-





















t as being simultaneouslydetermined. However, although
￿
e
t reacts to both equilibria with




















































and has autonomous growth of 1.5% per year which could reﬂect the dramatic increase in un-
employment in this period, or genuine autonomous growth.
4.3 Poland
The results for Poland should be interpreted with care both because the sample (1961-1979)
is short, and since decisions on wages, prices, and unemployment were mainly taken by the
central government in this period. Our main goal was to illustrate the change in equilibrium
relationships after 1980, even though we could not estimate the new equilibria with only 10
observations available. With this preliminary warning, a VAR(1) with a constant, a restricted
trend, andtwoimpulsedummiesfor1975and1976providesa reasonablerepresentationforthe
variables. All the statistics in Table 12 accept their null hypotheses (tests for homoscedasticity
cannot be calculated because of the small sample size).






































































































































































































































etest statistics given in Table 13 indicate a cointegrating rank of unity,




4. The highest real eigen-












3, a choice which was conﬁrmed by the signiﬁcance of each of the equilib-




in Welfe (1996) when analysing a similar system for the full sample 1961-1989. We note that24
both the numberand the compositionof the equilibriumtermsis unaffected by the choice of the
sample frequency, even if the small sample properties of the tests can be modiﬁed, see Marcel-
lino (1999) for details.






































































































]) were imposed. The ﬁrst equilibrium indicates
that productivity, a variable not directly controllable, reacts positively to real wages and negat-






t for Italy in the
ﬁrst period, and might reﬂect workers preferences. The second equilibrium relates positively
the excess demandfor labourand inﬂation. Thiscan be interpretedas the existence of a Phillips
curve, because if increases in inﬂation determine a decrease in unemployment, this also leads
to an increase in the excess demand for labour variable (which we recall has unemployment in
the denominator). The existence of rational expectations is not incoherent with the presence of
a Phillips curve in a world where nominal wages are ﬁxed by the central government. In the
third equilibrium relationship deviations of real wages from a positive trend are inﬂuenced by
the excess demand for labour. This is to be expected in a market economy, but is more surpris-
ing in a centrally planned economy, even if the sometimes high excess demand for labour over
this sample might have persuaded the government to implementsuch a policy. The equilibrium
errors inﬂuence all variables in the system, so that none of them can be considered as weakly
exogenous.























































































































































































































































































t) over the whole
sample, which highlights their dramatically different behaviour after 1980. The fourth graph








t (when they are adjusted to match









t so that modelling conditional on
r
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Figure 6 Restricted Equilibrium Correction Terms, Poland.
Anotherindicationofthedegreeofthechangethattookplacein1980isgivenbynotingthat
when the same VAR was estimatedover the fullsample it was highlynon-congruent. However,
it could be argued that there is ample evidence of a substantialchange having taken place in Po-
land in 1980 from the descriptive graphs in Figure 3. On the other hand, the restricted VE
qCM
estimated over the sub-sample passes all diagnostic controls and its parameters are stable ac-
cordingtothetestsofHansen(1992). Areducedmodelwasthendevelopedwhichisessentially























































































































































































The estimates, presented in Table 15, indicate that a simpliﬁed model based on equilibrium er-
rors and the two dummyvariables provides a reasonable characterisation of the variables. Note












though these results suggest that phenomena resembling market forces were at work even dur-
ing the central planning period.








































































































































































































































































































Within the context of linear vector autoregressive models clear evidence has been found for
there having been a substantial shift in the structure of the aggregate labour sectors of Italy, Po-
land, and the UK. Since there have been well documented changes around 1979/80 in the eco-
nomic policies adopted by the governments in these countries this is not surprising. Although
thereareapriorigroundsforbelievingthatthelaboursectorsoftheseeconomiesareverydiffer-
ent, the general tenor of many of the changes made has been to establish, amongst other things,
more labour market ﬂexibility. It has been interesting therefore to assess to what extent these
objectives have been achieved, and to what extent there are commonalities in the structure of
the labour sectors of these economies. Table 16 provides the likelihood ratio test statistics for
the hypothesis that Italy and the UK have common equilibria in each of the two regimes, with
all four possibilities being rejected. For example, testing that the ﬁrst regime restrictions for


























































































Hence though we have found evidence for there having been substantial changes in each
country’s labour market (perhaps a move towards more ﬂexibility), there is no evidence of a
common underlying structure. Noting the very different economic and political starting points
for these three countries, and the different economic policies adopted by their governments, the
lack of commonality does not present a surprise.
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